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(57) Abstract: 

PURPOSE: To detect temperature at a high speed with 
high accuracy while reducing the processing amount. 

CONSTITUTION: An operating/detecting means 1 and an 
electric detecting means 2 are made to coexist. The 
operating/detecting means 1 divides an object 
temperature of which is to be detected, by a time 
constant per temperature detection unit and operates the 
temperature of at least one or more time constant groups 
according to a physical formula. The electric detecting 
means 2 detects the temperature of at least one or more 
time constant groups electrically. 




--3 



COPYRIGHT: (C)1995.JPO 



(19) H*H»fF/f (JP) 



02> & m ft & ^ m (a) 



#IHW- 324989 

(43)&BBB sp)«7^(1995)12^12B 



(51)IntQ. e 




F I 




G01K 7/00 


3 8 1 G 






B 4 1 J 2/175 








2/125 












B4 1 J 


3/ 04 1 0 2 Z 








10 4 K 








*»3R M*J1W»15 OL (£21 H) 


(21)fflW## 


*MPF6- 117180 


(71)fflBA 


000001007 










(22; mi 0 












<m%wm 










*SdR*BBKm ; P3TB30»2# 
















*« HSd^C 








«S«R^:BBKmT3TB30»2# 
















ilHW * 








30lC*:*:HKmT3TB30#2^ 














(74) (SUA 













(54) [38W0>£#] XXtrfx) > hgfll 



(57) 

s^BJoTWW-rsjujHfcta^siii *4<hio 











I 
i 








2 

1 













-1 - 



[»*H 1 ] ^/u^as^/i^SA^* J: 9 S:A£ 
WiaaA^^^^S^v^raaaEftSrBSCM^r^o 

[»*S 5 ] §t#Jg 1 - 3 (DffitlMC&^X* m&<D 
> y K-^om^/^^^ir^v^T^HS^ p y v 

ninety > h^v v^(o^*/i>*w&^m-J^x^&~7 
w o ^ w ^© j: o -c ^as s nfc ^zgy *a& tcfg i: p±m 

mm* 



(2) ^§i¥7 - 3 2 4 9 8 9 

2 

0] »#«7*fcM:8|C*5^-{\ SftEPtttl 

bmmo 

l»*Si i] Bt*3g7*fctt8ici3v^r, flfriEitfctti 
bmWo 

[t**fil 3] B*3«7— 1 2 60MiX^lC4o^T, ffi 

- ®° 

[S**B 1 4 ] 7—12 CDfaiX^ifc^T, « 

:/y >- bmm<, 

[0 0 0 1] 

««^*5«t5#M, Mtai^ss, #mjjm&xf*<o 
30 mm(D®m&mm-rz>-?v > bmm^m-i-Zo 

[0 0 0 2] 

[0003] iieiRWSJWAs^rafevwi ur*±, m*. 

[0 0 0 4] C<Dfc^#J;tf:£^<7M >^ h^y 

[0005] ±ge?aiSia.!S*s;o^aw-0iJi: l-cii. 



-2- 



3 

fltia£&fc:/y ^ h^y K<Dffl£o®£*»*#AW«e 
[0 0 0 6] 

[0007] ^y^^xi/F^uy h^Bco^y is 

5 <t b/c^^A^ < l*^T<£> 3 o<0MIfi^»ffi-t-S 0 
[0 0 0 8] SSllai* JS#tt<o|fflH-C*>5o 

So 

[0 0 0 9] »2fcti, iaa-fe^offlStaaoMHr 

[ooio] ^3tc(i, ^ hoppiJHT&6 0 ±sa*a& 
[ooi i ] ^»#¥a«rffl^T:/y > > Ko*a 



(3) #i¥7- 3 2 4 9 8 9 

[0 0 13] *fcH<CSB»t UTfi. n^EftOttWffiC 
^iBiBttiaffioXy > h£*T? r tSrRT«i u^y > 
[0 0 14] 

[0 0 15] #«W<0»10>«B«I** a^/i^Scn*^ 

*;8A?ajt0i9A£fr^ 

**ft*:*J|E-*-«ia*»J|E*ai:. SttESA^*^*^ 

[0016] 2 (Offi^lfi. m 1 60^(CioV> 

[0 0 17] 3 «>JB«rtu SBl *fcl4 2<o«8 

[0018] #«w©sm <ojb««u ib i - 3 <omm<n 

[0019] 5 O^^fl. »l-3 WKCO 

[0 0 2 0] *3SM<0|B6 01I8«I4. I4tf;li5 0l 
[0 0 2 1 ] *58K<o»7©IE«ii, fl±t±JP^t>>f 

a>faa[2E»*iS[lP-t-6fai«S»W¥ai, Ht(fB^y>h^ 



-3- 



s 

sry > h^gi-fo^o 

[0 0 2 2] *»W^!R8<©tt«fi* !B 7 <0jft«fc:fc^ 
[0 0 2 3] **MO»9<Ott««4, i*7£*:f4 8tf>8i 
[0 0 2 4] #38^(0^1 0<Ofg*Hl4, ^7^fcH8(0 
[0 0 2 5] l^>tt«tt. m7£fc(i8cD 

[0 0 2 6] *&W<omi 2 0>tt«tt, »7*fctt8<Z> 

h-^y K.offlft«»frimE^Mtafleiii*cfc*«=-cff5 

a ry v h»«^*>6 0 

[0027] *js«oi i 3 m 7 - 1 2 <om 

[0 0 2 8 ] 1 4 6DftH3S(4, ^7 - 1 2 <D« 

t>-fr T WfS; * nt v ^ 6 3frfe*tgi4£> £ x W I- 31 

[0 0 2 9] *«^OSl 5cDflg#(4, mi 3*fcl41 
4<offi«tc*3t^T. fttlE^^WIs^ttfc^ftKWSlcM 

So 

[0 0 3 0] 

[fpffl] flfrE^ai-ctixtf, mn&tti<D i ooi&m-cfc 

[0 0 3 1 ] If:, B*I^ffi<Dfcfco»»9i&*te3a>« 



(4) ^fi?7-3 2 4 9 8 9 

[0 0 3 2] H»5*8S©7o-tffi*tf)7a-iO 
ifc$fc£rl^ 1 0lci^-r o 

[0 0 3 3] ix 3 - hl^^^«F3e»»<0#ffi 
S&aiCTtftW+S#»fcfcoTM\ 110 (a) td^ 
-TX 0 50ms e c^^W^f^y (7 

fusion , wiiM^f •>/ (^t^s 
102) &£vw&mmfcbnmm.&mKxT«szf (* 

fy^S10 3) 1 [ilcofijt?^^^ 

JO MIC 1 m s e c i^otV^fc (CPU IT 2 % 

^^^) o r*Uc**U H10 (b) tC^-T<tp(C s * 

#R8^^y^ (^-r-y^S 111) ft?ltT?*>!K IIhIO 
ffl*)ii*ftI*5Msec (CPU^ICUTO. 0 
1%) (C{fi«T#S 0 
. [0 0 3 4] 

20 So 

[0 0 3 5] Ell 1(4. #*W#!«Sfc U< ttS^Stt 

[0036] (o %im*t£v>mv$mw 
mi 1 14, y K^y > k 

a^gi j r A(Dm.mm<o— w-c&So eh-^t, iekj 

^—^5 0 1 3 60IEi^[HlfetCig»)Lr^t!j^e^^rr 5 
0 1 1, 5 0 0 9«r^LT[HHte"*-£y — K*^ y ^ — 5 
JO 0 0 5<D!&i£»5 0 0 4tC#UT«-&-rS=¥ir y y >*H 
Cl4fc:'V ^^TU, JjPPa, b*rnj(cffia»ft 

h y y i j c^««*^^■rv^s. 0 «*f t«5 002 

(4, ^rt P r^Ml^f:otffi^^7fy 5 0 0 
OIC^UTjfJE-TSo 7* h^7^7 5 0 0 7^4155 0 
0 8(4, y 0 0 6riSSfiHB«fw 

#ffi*»ir 5 Lt, — ^ 5 0 13 ^[Hlte^r^^O 

y V h^y KOMffiSr^-ir y^tfi^t y7U&5 0 2 

p^^^^i-TSSi^l^as o i 5 14, *w7ftmnso 

2 3 ^u^y > KoaisiiHia^tT^o ^y — 

ny/^i/-K5 0 l 7(1, i(O^i/-K50 l 7=Srfi 

a^iPjKftftwtefc-rswws o 1 9 ic^^^it^n, 
ksoi7(4, rt7)?^fi|-eft < /£]£flo^ y — u 

[0 0 3 7] Ifc, »5llHlfficD»5IS:M*&"rSfc«>fiOu 
^—50 1214, ^rt!i-r^HCi^t6^A5 0 2 
50 0(7)^i*j(rf^oT^©)L, JB«I* — 9 5 0 1 3 *»P><7>SB 



-4- 



7 

[0 0 3 8] Cixfc^*** * y ft 

£*:<h#Ky — K^^a- 500 s^Miaot^ 

[0 0 3 9] *«T«)-f >9*s=.y h y s/ v 5 I J 

Crtu H 1 2<z>»«H"C^SJ:5lc, ^>^<Di[sUMM 
< fcori^s t>tf>r. >r 1 T^fifr^r 

yi? I J Ctt\ >fy^^xy s^y V h^B*# I J R 
Afc«B4*irv***^ y r^HC (HID tO^^-T 

[0 0 4 0] (li)>fy^^xj/ha^yH J UtHfifclfc 

w 

^rici--5««*SE»ff^fflv^t:^y v Y*ftoJm<»=>- 

[0 0 4 1] (iii) fc — K<ORW 
HI 2f±#3S««Ttt/HUT^£^5' Kc0b-^-/K- 
Kl 0 ocoaSHSr^L-CV^o ^ KOiaflESrMWr 

it6fc#>60P±W/B t— *-8 c iSiBSttfcti: 

fbSrthSrir^-CS^o *fcHHl£f4* fc— K 
dW ^Tf*fc<*ix***£* *5-?fcv*««£K5Mli 

ofl^SWrffiS f <an±fcbffl t-^-8 d{|ij^ 
[0 0 4 2] (ivJSJIBfllfigcoKW 

ji»L^siBfli^<z5#SfB«>^y > bfflw&&n-r 

Sfc«>w*JWfllJ*(c*3V^r, 1 3 tc^-f^o s>^|g|& 

#RSLrt&^-r£ 0 *j»iuKS:^"riHiigi^*3^r. 1 1 

Oliry > hfIf$:AMSY >^-7x- 1 l l 
(1MPLU 1 1 2f4MPU 1 1 1 jftS^*Ti--6fflW^n^ 
7A?rMt6/ny7ivROM, 1 1 3 fi#flx — * 

(±tS7 p y v Mf Kicijw&sixa^y > hx- 
i i 4 it^y y K i is > hf—? 



(5) ^i¥7 -3 2 4 9 8 9 

8 

^110, MPU11U RAMI 1 3 PffjCQ^— 

iSftHWfc^Pc 1 2 Oil^y ^h^y Kl 1 8«r»air 

z>tz#><D*cJr y r^—*. 1 1 9(±^y > h^ttttaiw 

«> 1 2 2li*iitt^rt-ClE*«r38^* 

-*6ff*«^aT?*>6o 1 1 5 14— y K«r»»i"6^ 
1 1 6*iJ:(;i l7fl**»iS*-^i 
19, *t !) r*-^ 1 2 O Mllti*-^ K7Y 
12 1 ttJE;fi«£^S 1 2 2 *ffi»r*JE#«£^ 

.[0 0 4 3] Z<D£ 5&36B«rfflV^reJLT^*«W"CW 

[0 0 4 4] (3MSMD 41\ *38W4:Jii*w^>^ 

fc^^Jt-ov^r^^tctft^-r^o 

[0 0 4 5] (±#70—) ***«lC*3ltS±IE>f ^ 

:/y > K&JRftS*Sfc:»M"U 

- A^*^^J-J:orflE»«l^ffiS(Offltt^#*®iaSS: 

[0 0 4 6] r^r. 7 p yyh^^ K^iffi^riSty 
i^ftifSrfflv^rH«ttai-5^siw*>or*±. Mia^«t 

[0 0 4 7] *fc, ^y > h^y K^l#J£«»S<z>#» 

©a**t-^rjRe»ofta*t-fli]or»»*Si-5w 
fcf43Mkwicf±-5rffi-c*>sds, impost) i-^r»jf& 

[0 0 4 8] M(c N f^jm^r^ifE-r 6 <t 5 <fi«»IsIKSr» 

fig Lr«MW(caaoe»ftSrftffl*mrs*a:ds*>5 

gSrB^Lfc: <ti-J: y y h^^sr#. f& 

[0049] ^rr. *^jfi«T^ii6-rs?affi«th^®: 
a, &tFascw*tti^»coi¥»ffl^ov^rfei- 0 

[0 0 5 0] (^yyh^yhWr^) WTt-, ^ 
50 y > KO«j5j»«-«rlSl--NF*»Wftt-»#li-S» 



-5- 



9 

[0 0 5 1 J Bff|S«fi8J:<9ftS^y ^ b^y h*\c^*;u 

v^y v^LTH2fc^t"J:5fciB*fc#fc 0 ffi, EI 
tKtttt, Ln (l-At/a) ( a fi¥«i&«> , 

[0 0 5 2] ±IE*fifcJ:») fcS^y v h^y Ktt««fc: 
f4£< ©JReWi*(B<o||ftS«»oia^^-a:-X?fll*4 

[0 0 5 3] m±<OJKf*^b*^K«-Ctt. *M5»MIS 
-T^^/UicioVvTH^y XFa^.K$:2ooWM 

[0 0 5 4] A*»JCjR*-e^-rt. ~*f<D?&fcm* 

o. 8»-e5p«a«*-c#ia-r'5^*SrWi-*fc^^ 
^e^/Wk-efcO (H2-ei*A0>ffl«fc:ffi3) , ho-J5 
(±5 1 2^T¥SlST#lt5^S ; S:tt6t)^^* 
A temp = a {1-exp [ — m#T] } 

A temp = a {exp [ — m (T — Ti ) 

T«:»ifiH*|flk mi*ty)i£(D 

[0 0 6 0] — jttJCMPU^fittaftftStJfliffX-^V^ 

a (1 -exp [-m*n*t] } 
— a {exp [-m*t] -exp [-m*t] +exp [-2*m*t] 

-exp[-(n-l)*m*t] + 1-exp[-n*m*t]} 
= a{l-exp[-m*t]] 

+a {exp [-m*t] -exp [-2*m*t] } 

+a {exp [-2*m*t] -exp [-3*m*t] } 



(6) SW7-3 2 4 9 8 9 

10 

* fr/Hk ^r^ofc (El 2 -Cf* B &XfC <Dm$L<o^y*/Hk 
-e*5) o «*W\ ±lEA«*TM*£fcK:$;h,*ffl«- 

[0 0 5 5] H 3 [:*Hl^lT^r;Wt LtfifgMS^o^ 
[0056] (^y v Kisoiin) #jii6«i-c 

[0 0 5 7] «TT4t>r<0U^^C0^3g»»<O#m»«a 

20 [oo5 8] (ua-bu^ismfe&mnumm&tDm 

[0 0 5 9] 
[&l] 

- (i) 

] -exp[-m*T] } ••• (2) 

JcJBBBAOfaa-t-SRISr^^y XA*/B^5£ fc-CKR* 
*Qi3gfiW<Z>(6« Sr H o T V ^5 0 
[0 0 6 1] <EX. MONSn t B*fflftifl« 

[0 0 6 2] 
[*2] 

•<1> 

exp [-2*m*t] + +exp [- (n-1 ) *m*t] 



+a {exp [- (n- 1 ) *m*t] -exp [-n*m*t] } 

= a{l-exp[-mt]} ■ <2-1> 

+a {exp [-m* (2t~t) ] -exp [-m*2t] 1 * • <2-2> 

+a {exp [-m* (3t-t) 3 -exp [-m*3t] } • • <2-3> 



-6- 



+a {exp [-m* (nt-t) ] -exp [~m*nt] } 

£i±(D£ o\-mmi,ft-t\-£ V. < 1 < 2 - 

l>+<2-2>+<2-3>+*+< 2 - n> fc— S 

<2-n>5m, «f*j o d» t * -ciaj» 

U B« t d»b n t 4"t*JPlS:0 F F Lfc»^©, Nf^J 
n t \£*Slrt&ttMLm<Dm&\c2Hs\,\ 
[0 0 6 3] <2-3>*«U (n-3) frb (n 

-2) U &£#J (n-2) t>>bn t it?***: 

OFFtfci^ fff^Jn t «Ci3*tS»*»Ojafl[^«5 

[0 0 6 4] <2-2>;£l±. B#£iJ (n-2) b (n 
-1) *T«nHRU (n-1) j&»fcn t *-T?»lJlfc*r 

OFFLfci^, «p*|n t ^*5ltSa-*WO«ft«^# 

[0 0 6 5] <2-l>*l£, B#*J (n-1) 3&»fen* 
[0 0 6 6] ±.%Z&(D<friir&< 1 >5tfcl~*LV^^3 - 

d^S:** (#*0<2-1>j£. < 2 - 2 >S— < 2 - 

TV^^«ft4r**!)5 (< 2 - 1 > + < 2-2 > + ••• 
<2-n» ^i(Cj:i9»»«l^i-Sri:36Spr«"C*)6 

[0 0 6 7] JilB*g*^e>Mb3&»*«t 5t-. KSlfSrtT 

Ktt* (At=ot4s) ^-cco^— mm* 30 





0.0 M~ 


2.5 X- 


5.0 H~ 


7.5 %~ 


1GL0K- 


12.5 X— 




OjOO 


OB9 


1.56 


222 


2£9 


3.66 


0.10 b- 


O.OO 


a<t3 


0.62 


0.41 


lJOl 


1.24 


O.lSb- 


O.OO 


020 


0.25 


030 


0^5 


. 0.42 




O.DO 


GU09 


0.10 


0.11 


0.12 


o.u 


0.25 b- 


O.OO 


0.04 


0.05 


0.07 


0.09 


0.O9 


0.30 b- 


0.00 


0-04 


0.0S 


0.07 


o.oe 


0.09 


0.35 b~ 


0.00 


0.04 


0.05 


0.07 


o.oe 


0.09 




0.00 


0.04 


0,05 


0.07 


o.oe 


0.09 


0.45b~ 


0.00 


0.04 


0.05 


0.07 


008 


0.09 


0,50b~ 


0.00 


0.04 


0.06 


D.07 


0 08 


0.09 


0.55b~ 


0.00 


0.04 


0.0S 


0.07 


o.oa 


0.09 


o.eob- 


0.00 


0.04 


OJS 


0.07 


0.08 


0.09 


o.ssw— 


0.00 


0.04 


0.06 


0.07 


0.08 


0.09 


0,70 b- 


0.00 


0.04 


0.06 


0.07 


o.ce 


0.09 


0.75 b- 


0.00 


0.04 


0.06 


0.07 


o.oe 


0.09 


O.BOb- 


0.00 


0.04 


0.05 


0.07 


0.08 


0.09 


0.65 b- 


000 


0,00 


0.00 


0.00 


0.00 


0.00 



[0 0 7 1] JL5£Ufc<t 5 *ffiR*ra<fcfci?ld#MaL 
£0. 0 5&JPj*t8lLrv^<iti:J:9, fa -I* 



^i¥7- 3 2 4 9 8 9 

12 
•*<2-n> 

60 



[0 0 6 8] 
I^l] 





a — K U > 




O. 0 5«> 




0. 0 8#> 



[0069] mm^y vt&m&mn-tztiitxnmmmz 
coftfi, ^s-rsRi^it^-c^n^^iTofc^^, 0. 

0 5 »^#fflr*#MM**l *T@ tel. 0. 05 

WO&Kt*— *{ft«M*raw:o. 8 0#-C£>£O-C\ Sifi 

[0 0 7 0] 
[*2l 



87£H- 


90.0 H- 


92J5 J€*- 


95.0 X- 


97.5 


14.11 


1421 


1432 


14.42 


14-53 


4.69 


4J3 


4J97 


5,00 


5.04 


1,70 


1.71 


1.72 


L74 


1.7S 


0.59 


0.50 


0.60 


O60 


dsf 


0.17 


0.17 


0.17 


0.17 


a i7 


0.17 


0.17 


0.17 


0.17 


0.17 


0.17 


0.17 


0.17 


0.17 


an 


0.17 


0.17 


0.17 


ai7 


a n 


0.17 


0.17 


0.17 


an 


0.17 


0.17 


0.17 


0.17 


0.17 


an 


0.17 


0.17 


0.17 


0.17 


an 


0.17 


0.17 


0.17 


0.17 


an 


0.17 


0.17 


0.17 


an 


an 


0.17 


0,17 


0.17 


a it 


an 


0.17 


0.17 


0.17 


0.17 


an 


0.17 


0.17 


0.17 


0.17 


0.17 


0.00 


0X0 


0.00 


OC0 


OJX) 



[oo7 2] {a>>r\s>&!%femm<Dm&M»<nn$\ 
[0 0 7 3] m4nt%mm^tk<n&MMmtz&rtz>[B]& 



-7- 



13 

"C&oT. 1 1 IS^U V h — y h\ 12li/yyK^ 
K^O«y3tt«|eIB. 1 3 tt««BSL 1 4 JifiJ»[Hl&, 

[0 0 7 4] H4«>lH]BiZ>»fP*:H5«5tt«HSr 
[0 0 7 5] «*tt*&lHlKl 2d»6>^yv ;/ Kl 1 

rO«^*H5 (a) , (b) (C^-r o @5 (a) li^ 
y > h^s/ K(cd*3ft*-5A*^^«Sr^U. H5 (b) 
-H5- (a) ^A;^/i-^ 

ffifiti -ft S-fr-tv* iffllEa^^+c 
^«<hft£o 

[0076] £JLhKWUt*o< , ^y ^ > Ktoiaa 
«:» ta-r 5 tfcui^TvWfc $ ttfc netful/ i/mfe&m 

wroi&fl[o*»«:*ttj-r5 r t tf-sim t ft s 0 
[0077] (sft<ott^) iwa<oj:5tcma[*Bi?fcta 
z^rMt i,fc»g\ ^ex/wt i^t^^mm^^u 

2 0 8 5 0 5*^«^^3&s»3RSixTV^o *«M"C 

ti* c puM?r»f) lt^u > brnmnrnmitz^m 

*T*B£ft£o 

[0 0 7 8 ] £fc. r^T^^f'ls#^PSco?lS«^ 

ftv^^K£*m-c*fc^fc«>* y ^ K 

sftsfl.® Lfotlip Hft^#?lWi»J»J»S:ff 5 ft ifoite 
x.ftv\» ctoTlr^p^ecoiii^co^^^^ 



(8) «FPI?7-3 2 4 9 8 9 

teftbftv^-c, 5S**-ca>Htf+»ic:^y v k 

[0 0 7 9] «±IftWU*:J:5fc:* 

[0 0 8 0] (2S1SW2) #;tc x *aS5SaSrjEJwi«3i^ 

[0081] MiBSMfiw-ctt. 

to l^l, ^y > HiiS^iSiifbo^^ft^Mfts^ 
[0082] c pu^&mzti%-ifo^i±mi%m$k(D7 

1 o^rco^^-co^ x>fXiS 1 oiitf^i-^co^^^UtT 
LTtT< J: 9 ^-f S c <t J: «9 . ^t^M^^Tt^ 

50 jRWftA&Jl-CfcSo tt^^^^Vto^^-tStoaaSffi 



-8- 



JS 

o on a -f > ^-r 5 & if ur z m rt r ftatk 

0/c460f?j 0 iZ^&Ute, WKSIllSWtf)*^ 5 0 m£J> 
K||«i"?ifcofc J: 5 K««>TjB»K:A<5* D 

-efo^o .tor, ^ii^j-cti^scoi^iifkt-m^^^ 

[0 0 8 3] *fc. «rlE*J6WoJ:5Jc:¥«Ja*^*^ 
[0 0 8 4] £l±WtWl>X%tz£ *r~?Mk£titi 
* £ til -T 6 I c W JS k * 6 <£ 5 mr I S * # V * ^ 51 

ti$£z&w ufcas *ffl¥a«ri5ar s r. <b s 0 

[0 0 8 5] (^J£#J3) -Y ^^i?xy h^y > K^S 
tC*5^TPP^lt^ (J^T\ EP^x^—^ (duty) 

[0 0 8 6] *jM60iJ-?(±. ±i*<Z> HJfiM 1 £ |^«(^ L 
»5l*«=W»J»li»5l/E (ttfflt 0 * h &<^Ui 



(9) #W7-3 2 4 9 8 9 

[0 0 8 7] * f>IC^iSco^i/ KSrffl^Sa-frfctt* — 

*^l^-CL*5fc«>, iaftlc**<jR»3ftSti:fflfc 
tfe>ov*"CL*5. ^§i5-C^*Sc^$: 1 0 0%, 

+*<rC0>«tfl&S:9 5%k LT«jELT^5 0 Ccd*IE 

[0 0 8 8] z<D&MM-?n»M\tef<n^y Kl 

[0 0 8 9] 
[«3] 



^0 





CC) 


0-1 0 


-1.2 


1 o-zo 


-3.6 


20-30 


-6.0 



[0090] Sf»^rte4— y K*o»^tt, 

[0 0 9 1 ] h^y b'CDm^^. h*k-{ 



-9- 



17 

[0 0 9 2] ££>K, gm^-TJ; o ta^9>97k(o 

»-&\ i-<efc>*>. 2 i tciiii^tb^i^^^ 

^r-C^^x^-— f 1 ^ a* Sixes' Kffiit 

!»9l[sI**t-^Lr+»^«ffi3l#±lf«i* 

*s*>*j: 9(--r^o ^4(cti, mmm.&k^v K*ttii& 



[0 0 9 3] 
[1*4] 



m&tam oc) 




0—1 0 


a 


10-20 


1 0 


2 0~3 0 


1 2 



[0 0 9 4] (5«6M 4 ) #Hii60y-cti, ^iffiM 3 t m 



(10) #l¥7-3 2 4 9 8 9 

S 0 



[0 0 9 5] 
[*5] 



10 



20 





(a sec) 


2 0—3 0 


7. 0 


3 0-4 0 


6. 5 


4 0-5 0 


6. 0 


5 0- 


5. 5 



[0 0 9 6] £fc x ftiftNrliify X^ra<o?aft<ofi?>o 

[0 0 9 7] 
t*6] 



-10- 



(11) 



7-324989 



19 



20 





1-1 6 

/ Xsu 


1 7 — 4 8 
J XA> 


4 9—6 4 


2 0-3 0 


L 0 


8 


1 0 


3 0—4 0 


1 0 


7 


1 0 


4 0 — 5 0 


1 0 


6 


1 0 


50- 


1 0 


5 


1 0 



[0 0 9 8] ZbKmk^y Kco^lcfl. ^fv^^S 

^ — -^y Ki&#a*ifiSifi0>»£\ Y (-f 
:xn-) , M . C (v'TV) IClt^T, Sfe 

[0 0 9 9] 
[^7] 





y, m, c 


B k 


2 0-3 0 


1 8 


2 4 


3 0 — 40 


1 4 


2 1 


4 0 — 5 0 


1 2 


1 8 


. 5 0- 


1 0 


1 5 



[0 10 0] /Xyu»!&S*Vv»£*t£f±ig8 
(A) *s<fcO< (B) o>J:5l-/^^«r»»IL"C^s/ Kia 

O^y X/U3 0 a «r«*|fij(c««iioJ:t/««2ic5)'fij 

ol-tw £;£#>S;*7 3 1 , 3 2 £H2rJ\ 



•»3 4*3<tt/^y KM»#»3 5^1T, ^yK3 
KSi"*r ird5-c^5o cixKJ;^ EP^a—t^K 

[oioi] mmws) *nmmx^ hi4=t*~— t 1 

t ftl<Of filiUllBBti J: r/f flUtffllfcSrRS UT^ffl 

[0102] *mmm<n±tz.%mf$,mm~?}h?>*-7 F '>' 

50 5. 



-11- 



21 

[0103] ^mmm-cmm-r 6 *> ? -o^otm^^ft 

^>^ft^::<fc*Wnfl:a*^s' K«)«a«^J:o 

[0 10 4] i9|«^WJ(^^>^v?x y h^y ^ h 

KL (^fy/S4) , «^*lt*ttf*&« (^Tyy^S 
5) Lfc&. x-*(DA;W^T;^3^£^ML (* 

ie (ep^**-^) ^m^i^en^r* (^fs/^s 

7) . 

[0 10 5] ff^SrH^T-rs^ifp^SrWSfU (*^s/ 
yS8) , W ; ? : *:JI»Ti-S»'&fi«Sr#taUT (^77 
^S9) , Uf^Sl 
0) , Pn^«r«(t*»^li3f«*^JR2&[9«:Ur (^x 
y^S 11), «««^:«: y ^ &fT^ (*x:x^S 1 
2) , HKAS««W»^|Cfi#« Uf^SU) IT 

yv^h ^fy^si) i^5o ft««-c-cftiMfr& 

E7-T Vis?**-* — &^<|n±ttl^-f ^—O^* 
fSR^Srfr? Uf^/S2 0^J;t;S3 0) e rixb 

y^&WKJt (^7yrS2 0*5j;tJ«S3 0) -ci*, Ki 



(12) #1^7-3 2 4 9 8 9 

22 

T (^f5/^S2 2i3j;i;S3 2) , 
m&KYtyjVls? Ur^S23) <fe£VM«Milltt 
ffl Ur^S33) SrfTofcflL Mtffl«aftW*UTr7 

Z&xP-hZlt (^75/7 p S2 4JoJ:tJ t S3 4) , * 
^-rt^— LT^ftl^^lCfi. *r<0£H:. Htffi 

— fcSH£-*-£ (^fy^S2 5fc5HiS3 5) 0 
70 [0 10 6] -f-ft*>^ *H16«-CI±, ^P^tf^t-¥^ 

[0107] *8l±***«JC*3JtS. ifl*129IB(0 

^^^^<^{iRi:Wa:^^ft<ft5<t i^lcf^ 

y K®a^(a<fts^ufc^ormiffl*ft<^«"!tffl« 

«r#<ft-6±5^K£bTV^So Z<D£ 5 ftRJfefi'f 

&*m&zti&4 >r?<owk&ftj&i^ mumzf>ffiv±m 

<onffldSft< ftS J: 5»-R£U"Ctfiv\ 

iO [0 10 8] !7>f t^>^(CBlUTH. ii#<7>*flc>f V'^ 

!7^ t°V>/Sr^T5 <fc 5^CLTV^^> 0 ^ y 

M&\zi*±. yu^b^y b'm\^^y KmSt- ctS© 

[0 10 9] 
40 [^8] 



-12- 



(13) ffl¥7-3 2 4 9 8 9 

23 24 





I2sec 


&3c48sae 




V r n£«i<ripL \*^t 




(sec) 






(sec) 


2* 


2 0 — 30 


1 2 


L 6 


4 8 


7 2 


30 — 40 


9 


1 2 


36 


60 


40 — 50 


8 


8 


2 4 


4 8 


5 0- 


3 


4 


1 2 


3 



[0 110] tt*3. ±ia*J»« 1 tfttMbfc«*c. 
[0111] (Uteflsje) ^HKSWTtt, ^JS^J 5 ^ R 

[0 112] 1-ftfc*>, X httf^Srnt>35c<Ttm 

***»iM*£**fc»9llIItt«:fT 5 J: 5 lc LTV>£ 0 W- 
[0 l l 3] /£*s, ±IE*16fl3Jl-eRWLfcfill^ 



[0 114] fclxtf, a«fjfi-c<o«a^iy Kiaft-m* 
[0 115] (31^7) *3l*«t±, ^^-r^-^ y 

[0116] t!i7-r ^^ffi±i--r >^ & 

t° v ^^f+co-^/^^Hf- J: <9 «# St 9 tt£ 

^6 (!£*)&<9*r- K) . 
[0 117] «#«H!)AS^Si:nt5a«i<oJ«ai±, mti 

50 KW^C^CT^^T^-f^Sf-^'C^a 



-13- 



25 

mm v>mm t * « «: uia*#fH«P±*: s < ft * * 5 u 

[0 118] 
[*9] 



Kf££Sft TO 




20 — 30 


l. o 


30 — 40 


l. 2 


4 0-50 


1.4 


50- 


1. 6 



[0 119] **ttl*S;h,fcti:a®»*S5 0 O^tUUlii 

[0 12 0] fc*5, _tlElSlifi«l'rttWUfc««c, 

[0121] (3MKM 8 ) *3gJ60iJ-Cf±. Hffi9J 6 
f& (EP^fe) tf>«Hli&*T9 :t!aoT, i:^^S^< 

[0 12 2] W^mi*Q±ltim<7>^ y Kttg/l^ V 



(14) ffl¥7-3 24 9 8 9 

"C, ^fit^y Kia*lcJ:oT«*»ltLfctt:fflliI* 

[0 12 3] 
10 [^10] 





(ooant/soc) 


Cpoint/sec) 


2 0—3 0 


385 


4 6 


3 0 — 4 0 


455 


5 6 


4 0 — 50 


588 


6 5 


5 0 — 


7 69 


7 4 



[0 1 2 4] HmsittUfcoa^ v hoiMii, m. 

[0125] 4*5. ±E*JS« 1 LfctHl^ 

[0 12 6] /ji*5 % w<z>HJfi«-C(i^y K^OSAx*. 

[0 12 7] (-tOflil) **5, **^(±. WlC-fV^v? 



30 



40 



-14- 



27 

<«*tf««RM«**i — -r%m Mria»3i 
[0 12 8] -to«:*W/J^*« J ^»JRalcov^Ttt. «*. 

tf, *a«*FJB4 7 2 3 1 2 9^*ffl#, ^4 7 4 0 
7 9 6^WJ»»ic|H^SnTV^5a£*W*IH31Srfflv^r 

^£ ttll, #H4$?FfS4 4 6 3 3 5 9-&^«B«, ErISR 

434526 2^-wmmzmm£tix\,^z> «t 5 fttoAs 

#W0>#S«rfMB4 3 1 3 1 2 4-&Wtt»lc:E*£*'LT 

(Dm^mfc (fii6««atK*fcttii[««sei6) ^f&tc 

S^H^fFffU 5 5 8 3 3 *S*« : »4 4 

5 9 6 0 0^WmW%m\<^tzMf&h*&Wl^**L2 > h 

•T^^MBS 59-123670 *4>*-^jR3i*/U3r0>J£ 
-5^^08 5 9- 1 3 8 4 6 1 ^«tc£^fc1ft£ £ IT 

So 

[0 13 0] £ibic. Efi«6Ra s E»^#*E»afle*) 

»*46(£*ns l^s £ «r=fr-r* >r ^e» 



(15) #i¥7 - 3 2 4 9 8 9 

[0 13 1] ^JPx.T, ±m<D£?tj:i/y Tfrf^^O^ 
<DTh. K«*fflcHSSttfcEfik^y h\ *>Sl*fl3S 

[0 13 2] **W©Eft36«o«riEi It, E 

*r fcfl*«W<o»*£-Ji£^£SOl\ UV^ 
»L"C<o^^y tr^^u:, =>^a. jpj£g£ 

a, E»t*«"J<oqtm*W4 5^«etttJ^a**»f5w 

[0 13 3] tf^SixSEft-^y K<o«JI4v^L 

Mfcfco^Tfc* ^^^*ti6UT l«w 

<fct\> Mx.tfE»S«tf>E«*— K£ LTfi 

Sfi*0>£«fe<0*0>E»*— Kfc(t"CH4<. E»^- 

X.fc^«(Ct>*^^(l^feTW^J-C*)S 0 
[0 13 4] Se>JcJ&Px-T. £Jl±RWUfc**Wlttfi« 
(c*5^T*l, -Yy^«r«#tLTRWLtv^is, 

<fl^-t-6^co$^^v^T , bi:<. *>«vsi>r >-^^3i 

#^BS5 4 - 5 6 8 4 7 *4*«*>5lMi4#KiBB 6 0-7 
1 2 6 0^«^E«6SixS«t 9^ *?L«v'— MMlft 

5fl i:v> 0 *JSWic*5i^"C*l, ±xELfc#>f ^^(c»LTft 



-15- 



(16) 



»BH¥7 - 3 2 4 9 8 9 



29 

[0 13 5] SfelcJniT* *8B^'^^3'FEB 
[0 13 6] 

fflft«ffl*ffi«l^«F**»« U '><£ < £ fe 1 o^±co 

[0 13 7] &\C1?±±&#M¥mc£vX*lto&>tl1tlE 

3:/ y > h»«fc«#1-S;: ft*. 
[HioffVftSni 

[HI] *»WOJHaSr«*«ilc^-Mi|-Cfc5 0 
[B2] ^JBM^afflSttS^y > h^y K<o#aifia 



J0 



70 



i0 



[1213] IMSW-C-t^WkUfc^'y > h^y K<OJIMS* 

[@4] «F3e*»few#a«a*«r«ft»i-*ai-sr^- 

[B5] r-*-o^s/$ ^ t'— ^IlIKJciA^i-ft^^u 

[0 6] *J6«3 0«lE«»«pni»gifl:Offla[iK#tt 
[0 7] ^y?>'?m&*TSi'%yF'f®tmm~V3bZ>o 

[HI 8] yx^$#^^»-fr^iti6«s:^i-ia-c*>6 0 

[09] I6tt«5 0«»^— -Jr^^Sr^-r^ci— ^ir — 
[0 10] *«Mfc«*^o»J*7ci-wJt:|SESr^-t-ia 

[sun wriest L<fii«ffli*ns#afc-f > 

[012] t— ^aK- KO«aHtf*>*. 

[0 13] ^IW/UyhM^P^^i-efc^ 

[«F#*>ttW] 

i aaa**^© 

3 mm& 

11 ^JJ > b^y K 
i 2 »*«i|&iHilS 

1 4 frJfflItHl& 

c =■ 

R fifit 



[01] 



[02] 



[03] 











1 
1 








2 




I 














///////// 



-16- 



(17) 



- 3 2 4 9 8 9 





-17- 



(18) 4$fl¥7 - 3 2 4 9 8 9 



ims] 



30o 



30 



««1 



«U*2 



ROM I 



31 

L 



RAM 



1 r~ H ;??vy " 

I— I * ^ v 7 



34 



32 



35 

JL 



30 

L_ 



(A) 



33 
(8) 



_ IBS. l. U 




[Hi 31 



no 



in 

_J 

M PU 



ROM 



-112 



1T4 

_L 



113' 



G. A. 



DRAM 



115 

! 




1T8 












116 














r 117 






















K 9 4 /\* 




! 

121 




I 

122 



-120 



-18- 



(19) - 3 2 4 9 8 9 



[H9] 



— S20 



30 ';t-^aA7-h 




(^VA^) --S10 



S30 



r V-S14 



[ h ) ~S» 



S34 



S35 



-mgntiCj?^-? — 



-19- 



(20) 



- 3 2 4 9 8 9 



1 0] 



(a) 



t£3|£5 0 m s e c $S *) )V - f- > 



5 0msec fflO£P^Jt35#B8 S101 









0. 8 3 e c/50ms e c 


= 16® 





S102 



S103 



^Return j 



(b) 



i50ms e c M »J 3&<& ^- ^ 













Sltl 



^ R e t u r n ^ 



-20- 




7ny h^—i/(D$i$ 

(72) ftWlt m# M (72) »W* ffifll *-BJ 

m;RilUcfflKTA^3TB30#2* 



-21- 



